This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



- 1 - 

(11) Japanese Laid-open Patent AppjJ.catl.nii No. 3-2882 

(43) Laid-open Datei January 09 , 1.9^.1 

(21) Application No. 1-138532 

(23) Application Date: May 31, 19B9 

(71) Applicant; Minolta Camara Co., Ltd. 

(72) Inventor; Snunjl SAKAMOTO, et al. 

(74) Agent: Patp.nt Attorney, Tamotsu AOYAMA, at al. 

(5*) [Title of th© Invention] DZVfiiOPBB FEEDER 

SPECIFICATION 

1. Title o£ tQe Invention 
DEVELOPER FEKDB3S 

2. Claim 

[Claim 1] A developer feeder comprising a cylindrical 
container having an opening at one end and q spiral groove 
formed along tne internal peripheral surface of tho 
cylindrical container extending in an. axial direction 
wherein developer accommodated in the cylinrlT-ioal container 
iE coBw«yed along rtie spiral groove to be fad through the 
opening ny erxonffing the crylindxioal container substantially 
Horizontally and rotating th© - cylindrical coatfunp.r in the 
ciroumfarcintial direction. t:ne developer foeder compricing 
supporting point e dio posed outside both enrts or tne 
cylindrical container, wnerein the cylindrical oontainer le 
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eupporr.Ad rotatably about the supporting points, end a 
rotational force is transmitted to the cylindrical container 
via at least one of the supporting points. 
3. Detailed Description of the Invention 

(Technical Field of the Invent:i.on3 Th© present invention 
relates to a develop bt- feeder for supplying developer t.n n 
developing dR^.i.t;ft of an image forming apparatnn sniob as a 
□opying roa chine, printer, ana racslmO. r machine, using 
powder developer. 

[Peccxlption n£ the Related Arte] Hitherto „ an image 
forming apparatus hac been known. In Which a container 
aooozrono dating developer therein is detach. ably disposed in an 
image- forming apparatus body* and the developer fallen anrl 
fed Cram rhe container Is one a etoma in a storage and 
replenished to a developing flevlrn Hy conveying means. 

Howev«, This image- forming appexattic regjuires for a 
space or the container to toe equipped therein in addition to 
the apace for the storage-, bo that the image- forming 
apparatus lc increased in size, men developer is onoe 
supplied from the container to the storage, the space .for 
accommodating the contain or becomes substantially 
unnftoftsaary, resulting in the reflur. *d space efficiency. 

Then, it is disclosed in Japanese Patent Laid-open mo. 
53-146639 that a developer container comprises a cylinder 
having an opetrving at one end end a spiral groove fanned on 
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"Clie Internal periphery . and developer Is conveyed, along the 
spiral groove within the rotating cylinder to the end of the 
container co as to be directly supplied to a developing 
aevloe. This container does not require a ctorage, 
improving the space effioiuoy correspondingly . 
C Problems to bo Solved by the Invention J However, the 
above-mentioned developer feeder ia provided vita gear teeth 
formed on the external periphery of the container an tTia 
oircuinfarantlal direction wnlle a driving gear Is arranged 
on a side of a oontai.nex-aaooiiinadnting pert, so that the 
driving gear is aeshed with the gear teeth. Chat io, a 
conveying force ie applied to the container in a tangent ial 
direction, ana the nontatnr.T- is rotated by the conveying 
fox-efc. Moreover, the conveying foroo is uniformly applied 
in the airourafereatlal direction. 

Accordingly, the rotational axis or r.he container 
accommodated In the accommodating part sways, so that the 
cylindrical container vibrates in the accommodating part. 
Therefore, a contact position between the oyiindrical 
container and the RrrannmndatlnB pert, and also the 
rrietional force change, bo that a load applied to the 
driving gear largely fluctuates. Alao. the position or tne 
openino tar supplyiag dcvelgper ± a tlie aylisdrimi container 
ie misaligned with the position of a developer inlet of the 
accommodatino part leaning to the opening, so that develops 
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cpias out-, of the oloarance between these opr.ninge bo a.G to 
contaminate the surrounding area therewith, ox the spilled 
developer onters t>etwBen the contain ax- and. tne accommodoting 
part , so rnat rhe f rlotional force between the container and 
the accommodating part increases. reKultinq in further 
increase in tba onving Innd. 

[Heaps: for Salving the Problotne] The present: invention has 
p^^i made -in order to solve tne abovn mentioned problems, a 
developer feeder comprises «. cylindx leal oootalnor having an 
opening at one end nnd n spiral groove forme a alone the 
internal peripheral surface of the cylindrical container 
extending in an axial direction, wherein developer, 
accommodated in the cylindrical container 1b conveyed along 
tha spiral groove to be fed through the opening by arranging 
the cylindrical oontainar flubst*.n*.tfllly horizon tally and 
rotating the cylindrical con tain ex in the circumferential 
direction, and the developer feeder comprises supporting 
points disposed ant side both ends or the cylindrical 
container, whore la the cylindrical container ie support aa 
xxjtatahiy about Che supporting points, ana a rotational 
force is transmitted to the cylindrical cont»U.ner via at 
least one of the supporting points. 

[dp eX At 3. an ] in the devclopnr feeder dascribeO above, the 
both ends of the cylinaxlcal container- ore supported via thQ 
supporting pomtR while a rotational force is transmitted 
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Via the supporting; points, so that the rotational shaft is 
stable and the load to the driving syst«n Is reduced. 
[Embodiments J JVn emUofllment according to the present 
inwtentinn will be described below witli rafarence to the 
attached drawings. 

In Figs. 1 ana 2. numr.ml 1 denotes ci container for 
supplying developer (referred to as a container below), and 
the container 1 comprises a cylinder 2 with one opened end 
and the other cloeod end ana a lid. i.n detachably arranged at 
tho openad ana o* the cylinder 2. In addition, the other 
end or the cylinder 2 may aleo be closed with a lid. 

The cylinder 2 made of a thermoplastic resla intesx-olly 
forxnaa by blow molding cnrpr.-i.BBB xiba 3 protruding inside 
and sp.i -rally formed along the internal spherical surface 
a spiral groove A forma d batvoan the ribs 3. Toe cylinder 2 
is provided with an openJ:ng * xorroeCL at the opened end (the 
lext J-n F.tg. 1) in the vicinity of the end 5 of the spiral 
groove 4 and a reaess 8 formed in th<a canter on a rear wail 
7 at the closed ana of th& cylinder 2 and protruding 
inwardly. 

The lid 10 la provided with a conioal restriction 
eeotioa 11 bulging toward tha closed and (the right in Fig. 
X) and Having in apex located to the central okIb and sin 
engaging reoocc 13 formed at the center on the externa.! 
surrace of toe lid 10. In addition, the restriction section 
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11 may be nemiepnerlcal- shaped or half ovad-epnarical-shapea. 

The container 1 eonf igured ac described abavn with the 
opening 6 covered with sealing tap* (nor shown) is filled 
With toner JC and bannstically sealed with the lid 10. In 
addition, me crmi-*.i_nar 1 may be filled with a g tarter ma*** 
of toiiRr and. a magnetic carrier, instead of ma "honer X. 

A toflar-ooftv«7ing device Sn Having the container 1 
attached thereto. n.« shown Flga . 3 and 4, ooznpricac a 
ssnhs-tentially U-shaped frame 21, a repienisnlng nole 22 
formed on the bottom of the frame 21, and a conveying tube 
24 having the replenishing hole 22 located on the upper aide 
of one end or the conveying tube 24 and being oonneoted to a 
flevelopinQ device. In addition, tb* frame 21 is pmvi.dr4 
with sealing members 23 anrt isnnh as spone© respectively 
arranged on tins both sides of the replenishing hole 22 along 
the U-shaped internal surfaces thereof. Also, the conveying 
tube 24 ia provided witb a Conveying screw 25 accommodated 
therein, which is to be rotated by a motor (not shown), 
rur ttlRrmore . a driving device 26 is arranged on tbe eiae of 
the frame 21 and a. driving cbaft 27 of the driving c1rv1.rb 26 
protrudas insiae the frame 31. On the other hand, a onoft 
2* is disposed on the opposite Aid* of the driving oevlce 20 
ooaacially vi-fch t*w» driving shaft *7. ajid the abaft 28 i-j 
movable in the nl direction. 

For the toner-conveying device 20. tna container 1 is 



oonatruoted QUcil ***** tno opened ana tfcoxaof is supported by 
the frame 21 „ the engaging recess 13 of the n<i xo i£ 
brought Into engagement with the end of the driving; shnfTt 27 
and the reacaa a on the oloaed Bide la brought into 
angagamont with tn© Tip end of to* shaft 35 by pressing, so 
that the container 1 is rotatably supported substantially 
horizontally using the aKafta 27 and 2d as supporting points 
In addition, when the container 1 is attached to the tonex- 
conveyin© device 20, cue opening fi of the cylinder 1 i K 
located tha upper part, end the opening 6 is opened by 
peeling off the eealing tape before nr after the attaohin*. 

Tfce container 1 attached to tfie toner- conveying device 
20 in srach * nwnTiflr \r rn1 - arR(l ln rh „ a direction 

about the driving shaft 27 and the shaft ze opposing to the 
driving shaft 27 when the driving shaft 27 of the driving 
device 26 rotates in the arrow a direction. 

The toner X accommodated in the oontoinex 1 moves 
toward tlie opened end along the epical groove 4 as a whole 
by the rotation of the container 1 in the arrow a ejection. 
When the toner X is convoyed to a epnee 13 betw eBn the 
restriction eection 11 of the lid 10 and the internal 
surface of rhe container 1 (referred to as a reetriotion 
opaoc bcloK) , ainco with approaching closer to the opened 
end. rtie space i £ roduoea in the croc* -sectional area, the 
movement of the toner x toward the opened end is restricted 
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so that til* amount of the toner arriving the opened end 
becomes constant. 

Whan reatailng the opened end along t&e spiral groove 4. 
the toner X Is oroppee and aupp3J.ecl to the conveying tube 24 
from the opening 6 via the replenishing bole 22 when the' 
opening 6 ic located in the lower part vith the rotation of 
the container 1. That is, every on rotation of the 
container 1, o constant mount erf the toner la supplied to 
the conveying tube 24. Than, the toner X supplied to the 
conveying tube 24 is conveyed to th* developing device based 
on the rotation of the conveying screw 23. 

When amounta of the toner minpliad to the conveying 
tune 24 are represents ae ordinate, and the number of 
rotation a*? the container 3. is represented as abscissa, as 
Bho*m by the aolid line of Fig. 5. the amount o£ the tone,, 
at one rotation la stable except of states of the direotly 
after rj* e attaching of the container 1 and of tho towz 
empty. 

In addition, the curve indioated by the dotted line in 
Fig. 3 s no VS tne result When tne opening 6 is Xept aw *y £rosa 
the vicinity o£ the end 5 of the. spiral groove ywai the 

curve, it is understood that when the opening 6 la *e P t aWay 
from ra R Rn o 3 or rae spiral, groove a. me toner X conveyed 
along the epical ^ oove 4 ie reieaoed £roffl ^ 
or use ribs 3 to be dispers-d or to flow backward whan 
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running over tho end 5 of the spiral groove 4. B0 that the 
amount or tne toner at one rotation bacoaes unstable. 

Fig. 6 snows that both thR engaging recess 17 of me 
lid 10 and tne reoess 6 disposed on the rear wall 7 of the 
cylinder 2 are increased in depth, and the driving shaft 27 
an© true snare ?.a are inserted thereinto respectively, in 
this case, the cylinder 2 is securely supported, further 
stabilising the rotation of the cylinder 2. 

Fig. 7 chews that the frame 21 ia provided vith a wall 
2 In tTpposing the lid 10, nnrt. on the opposing surface of the 
vail aia and the lid 10. identically - shaped ring members 30 
and 31 maflfl of poiyuretnans foam are arranged about the 
driving shaft 27. respectively. In this case, tD e opposing 
surfaces of the both ring members 30 and 31 slide 
corresponding to the rotation of the cylinder 2. By the 
wlstenoe of tne ring members 30 ana 31, zhA spilled toner 
from the cylinder 2 cannot adhare to the Orlvang snaft 21 « 
antar tne engaging r«o SCG 12, preventing the driving ays tem 
from hBing mntaminatefl. in addition, when thu ring members 
30 and 31 are provided vrith a law- fractional member such ac 
polytetrafluoroethylene, the load applied to the living 
system of the cylinder 2 may not be so increased. 

P±g. e a supporting structure or tne shaft 28 for 

sporting ono ena of the cylinder 2, m the drawing, the 
shaft 28 ie deposed in an arm 33 rotatably attacnea to a 
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supporting abaft 32, ana tlx* am 33 j_s irrged in the arrcm 
direction by a apnng 34. Therefore, the abaft 28 is 
pTRBHwrf. and brought into engagement with tb« reoefie 8 of tn© 
cylinder 2. Whan th« cylinder 2 Is remove a , the ^ 33 m*y 
b© daunted in the diT*«nti.on opposite to the arrow. 

Pigs. 9 to 11 show a toner-conveying device aa cording 
to another embodlAant - 

In the tonar- conveying device. The bottom portion or an 
accommodating container 10 ie formed by corresponding to the 
external peripheral shape of the oyl xnder 2, and to an 
opening 41. a feed pipe 43 16 connected. Also, a toner 
conveying pipe 45 having a' ^crrev 46 t« provided with a 
connecting pipe 43 formed therein. To the oonaecting pip© 
45, th© feed pipa 43 ic connect oa, the contact portion 
Tserween the .read pipe 42 and tha connecting pi pe 43 is 
oeoled with a rinQ- shaped sealing member 44. 

fheref are , in the tonar- oonveying devioa, the 
accommodating container aq rotatabla j_a flirectlons of 
oxrovs b b' via the feed pipe 42 and the connecting 

portion to th© oonnocting pip© 43. r t!h©r©by, the 
accomaoaating container 40 la moved outside tne body of. the 
iroge farming apparatus so that the container 1 la 

detachable at a pocition not interfacing with other membexc. 

at this time, the toner spilled rram the container 1 in the 
aooornmodatlng cantednex 40 cannot fall a«m in the poriphery. 
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I\nrth*xmore , in the aceommo dating container 40. since the 
peripheral sidewfUAs: ar B large enough in height, even the 
toner spilled fx era the container 1 in the aooammodating 
aantainor 40 ic transported in the clrcumf er en rial direction 
by til* rotation of tue container 1. it cannot jump nut 
across the sldwalls. 

According to the embodiment, in the container 1, the 
daveioper Calling hole (the opening 6 J ic formed on the 
external periphery of the cylinder 2; however. It may be 
formed on the lid la. 

Alao, the lid 10 i* provided with bhe ongoing recess 
12 and the oylindor 2 ic provided with the recess 8 eo as to 
be brought engagement with the driving shaxt 27 and the 
shaft 28. respectively; alternatively, is th«= lid io an A the. 
cylinder 2 or in lide arranged on both end* o£ a cylinder, 
if the cylinder hac opened both ends, supporting shafts may 
o© respectively arranged to wnicn a rotational x oree may he 
transmitted . 

[Advantages! As is apparent from the description above, in 
the developer- feeder according to tho preeent invention, the 
irylinrter is rotated m the clrccmrerentlai direction via the 
supporting parts dlspoaed at both ends. 

Tberafore. the rotational axi* nf th» cylinder ia 
stable nnd the central axis a anno t vibrate, so that the 
driving load ie stable, fiinoe the supplyinc hole (opening) 
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of developer is stable in portion, the displacement between 
the falling Hole and a developer-receiving Hole leading to 
the railing hole cannot occur so that-/ developer cannot spin 
in the periphery ao as to contaminate it . 
4 . Brief Description . of Drawings 

Fig. 1 ts a longitudinal aeattonal view or a Aevaloper 
supplying container: Pig. z is a perspective view or the 
developer supplying container. Pig. 3 ia a cross -sectional 
view or the daveloper supplying container and a replenishing 
fiBctlOT,: Fla - < * a .« longitudinal aecciouai view or thg 
developer supplying container and the repleniahina section; 
Pig- 5 is a drawing showing the relationship between the 
mwnber of rotation of the developer supplying conr.aj.nar 
according to the present invention and the replenishing 
amount of developer at one rotation, Figs, € to 8 show 
aTinthe-r embodiment of a oevaloper supplying container, in 
which Tig. 6 la a longitudinal sectional view o* the 
developer supplying container and Piga. 7 and ■ are partial 
sectional views, Figs. 9 to 11 show aoothar amboaiinant of an 
accomodating ° 0ntaillcr ' io ^ich Pig. 9 ia a perspective 
view. pig. io xa a cross -coctlonal view, and Fig. u ta a 
longitudinal sectional view. 

.1= developer supplying oontainox { cermalnsr ) 

* : cylinder 
3s rib 
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4i cpirax groove 
6 ; opening 
8 : recess 
10t lid 

12 i engaging recas« 
26: driving derviee 
27 1 driving chaft 
2Ri flhaft 

Applicant; Minolta Camara Co.. Ltd. 

Agent i Patent Attornoy, Tamoteu AOYAMA, at al. 

Drawings : 
Fig. 1 

1: DEVELOPER SUPPLYING CONTAINER 

2 i CYLINDER 

4* EPIHAi GROOVE 

10? LID 

lis Rfi STJRX CT I ON SECTION 
Fig, 3 

Fig. 3 

DEVELOPING DEVICE 
Fig. 4 
Fig. S 
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BBPMWISHims AMOUNT OF OKV5LOTBR AT ONE ROTATION 

NTOBER OF ROTATION OF DEVHLOPER SUm.MW CONTAINS (NUMBER) 
Fig. 6 

rig. 7 
Pi?- a 
Fig. 9 
Fig. io 
Pig. 11 
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